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Abstract of JP1 11 87900 
PROBLEM TO BE SOLVED: To provide a 
method for spotting, in high density, a probe for 
detecting a target single-stranded nucleic acid, 
for determining base sequence, and so on, by 
supplying and attaching liquid which contains a 
probe which binds specifically to a target material 
onto solid phase surface by the ink jet method. 
SOLUTION: This method comprises supplying 
liquid which contains a probe (e.g. singlestranded 
nucleic acid probe) which is capable of 
specifically binding to a target material to a 
bubble jet head 105 which is a kind of ink jet 
head and has a mechanism which gives thermal 
energy to the liquid and exhausts it, followed by 
exhausting and attaching the liquid onto the 
surface of a solid phase 103 such as a 
transparent glass plate as a droplet 104 by the 
ink jet method. This method allows spotting of a 
probe onto a solid phase to produce a probe 
array useful for detection of a target single- 
stranded nucleic acid and specification of base 
sequence of a target single-stranded nucleic 
acid. 
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144] a-*«aR7-a-r*«-*iiP n 

[ ffc#s 145] tsisffl^® o-y 

ict* i*>?*4it** 1 4 1 imnmattm. 
mm 146] tm^Pitf itrtt£ft*?M 

( S H ) *T'^4ff*5 1 4 5ieigc7)^ai* 

ft. 

c mm 147] giffi^7 x«t'$> 0 , t tzWc? 
va 5 bw,±. m#jzm?mmizT$.smzmxLti 

f£7S/£i:N- (6-7MSWo^D^f 
y) S Kfc£Rj£$^9AU:k?>-e£>4li 

[ mm 148] saw 0 , 4 ft^? 

M 5 HS«, IM^S^iMKTS/a^AU: 

X -;P) yf-l/-ht2r^B$-frr»AL^tc7)T'$)4 
H^14 6ieK^ai*ft. 

[ mm 149] f£#5*»s±?)-?iw s mm 

4ifS«l 4 6IE^cT)^|±J7fft. 

15 0] K-*««tll* J 5MBfcf-3i--;t«^ 

f£M--/P*i < I i 2«iaJjLhRJC$*Sm* 

«i4 9ie»^a}^ft. 

[fS^Jl 15 1] S-*« P N A7n-/«0f* 
— *i[PNA7°0-7'WN*^{l!l^<7)^Xf 
yoU^-fc <£ o T^A§ ilT V ^ 4 1 <7)T'S> 4 If ^@ 1 

[ W^JM 15 2] I SGWa*®*«*t 4 StHfePxjiWf 

T$ smx'hmm 1 4 5iB«<7)^ai7fft. 

[ mm 153] u mit^ ^^-c-fc 1 . * tzw& 

zmfcz-£xmxLt:h<?)X'h&mmi 5 2ieK<o^ 
[ 154] f*x#* yan . va$r*t 
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urn. 

mm 155] mm#* mmmznixmz 5 

-10wt%, /»J-b'J>*5-10wt%, f-*s^ 

»J3-;m&5~i owt%. atxr-bf-u-yr^n-^ 
Jrlwt %#A,T'^l>ff*iS 1 4 1 fgtt4>*iiiJ#i£. 

15 6] Kr-t f - u >TyU3 -A*n=EHR 

5f£$<D$aj2ri£. 
[€3] 

R -6-04CH ,-CH 

C (I) 

Rr i_04CH 2 -CH 2 -Of m H 
R 4 

U mfc<fctf n(i;*:*g$:£SI;bU m = 04^n = 
0. h L<(il^m + n^3 Otfcot, m+n=lc7) 
«£timifclinttOT*£. ) 
[ It* « 15 7] mfK*^a-*«S»7"0 - 7'C7) 
»K# 0. 05-500// M-Cb&m **f 1 5 5fE®c7) 

[ H*JS 15 8] i£$tt*of£-*8M7" n- -f<r> 
«*#2~5 0juM-C&4if*fll 5 7£»W>1*iB# 

[ff*Jl 15 9] K-*ffl«iirrD-^<^g$** 2~ 

500 oim&chhmm i 5 5E«o«aj*ft. 
mm 16 0] R-*«s»rn-^^)*§*« 2- 

[1**5 16 1] 1^7 >y h&J&WA^'x y 

hS-c$>sit*3Si 4 HE»*>8KB:*r8;. 

[H*« 16 2] fgrp-y*«^r 5 /iSE*** 

Sth * 'J ^7*f - b'&Mitf'J "*Tf- FT'* 1,11*3 

i4 0Bttw«aj*ft. 

[»*« 16 3] mra-^mmx-hmm i 

[M$3 16 4] K5e«3WRf*rC* 1 6 3 

[ff*« 16 5] &5es##£t* mm 1 6 3 

[flf*ij| 16 6] Strn-^inaST*SII*3S 1 4 

mm 16 7] f£$ft£ , ®m±£ i wr yf- 

*fc 0 1 0 0 0 OfflJjLbOfcflTC. S^tSftiLfc.** 

•y h t=5rs i a t^7f * >?-?mm 1 4 o ie® 

[11*5 16 8] KHfflttaifi*aHST* ot . flO 



So 

[|f*JS 16 9] &&tbZ#v hVQRWMiAXv 
1 6 8l£®c0^fiJ^. 

: ft*JS 170] ummw?) , uw^apa 

JSl 6 8l£^c7)^tB*S. 

[ti*Jf l 7 i ] g:7o-y*y/tf«tr;k/$ y 
[fl*JS 17 2] iSHffl*^fflHA^-y^cieM$ 

[ ll*if 17 3] RHffltf^ WKiSPTC* o . ISv 

h txtmwLXfo mm 1 7 2g»^«j{U*a. 
mm. 17 • 4 1 h 'j ?*#>w£irtfft*« i 
7 2iemco^aj^. 

[ff*Jg 17 5] IT? h 'J ?*<^IBj&«»*ttT*$ 

is*si7 2iesj^aj^ 

[fif*Jl 17 6] x;i^)fiiiiWB*tt-C* an* 

[11*5177] HJ l~20jum 

[18*5 17 8] Ig^x^OS^ifS*^ 00/* mX'fo 

mmi 7 2s«««ai*a. 

[fS*5 17 9] fr? h 'J 9*<T)Wfi. W?*)WM 

gtio \/2~~2<&x'hh mm 1 7 2 iefjo&tu:* 
a. 

[11*5 18 0] !#ft+£*£ft&flnWlff0flBft* 
T#MW£f££-f STO-^Xitf-y bZffiz.tzTn- 

i mm i8i] m$%<mmtfmf^*mwmxh 

0, IKrn-yr^^{illffl±{cP'3rl)*gSE5iJO-* 

^< t h i ott, Kae^+^siwmisnftaas 
mmzttLxmmmmmmmn-xmimz&z-. sl 

T'S>-g.if*5 1 8 otm^wtw^. 

[ is*« 18 2] u-*mm$tTv-7tf-*mD n 

[ mm 18 3] K-3jsiiea»r D-^*«R n atd 
-rz^tsmm 1 8 1 tem^m 

[^*5 184] K-*»R»7 , o-^3&«-*«P N 
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ATn-rzstsmmi 8 limvmjE-it-xm. 
mm 18 5] wmttmwtm-^mmMru-? 

jc-r h h <?>x'h h mm i s i im<m%\tn^ 
mm 18 6] immmm-t&tmmtfii'j 

< s h > mx-hmm 1 8 1 imm^t 

m. 

mm 18 7] mmmyzmx'h o . ttzm 

is) X?W$Ki£R^£tfT#AL£i^T';5£If 
^«18 6lB^^-fb*a. 

[n^Jii88] ijuffl^w^-c'^ 1 }. ttz-m? 

x -;l/) :/^-hh£Rfc$iKgAUci<Di:'£>l> 

it^iM 1 8 6ie®co^t^a. 

[ft*S 18 9] mtf7XmWLk<?)~?lsA 5 KSfcM 

sii^js 1 8 emmmmt-nm. 

i mm 190] m~*mm®*mtiizi-*-)um 

mm 191] m-*m p n Arv-y^mni-* 

y<m^\Z X -? T3(A$ftT W& *>OT'S)-i)IMJI 1 

8 6ieK^^^a. 

cii^Ji 192] mmmmm-t&tfmrfxx* 

r$;mx'fomm 1 8 stm^^itm. 
mm 193] isHia^^x^T'fc o . ££isx 

zmzitxmAitzhnx'fomsmi 9 2im<r>n 
mm 194] Kx^>-«{i. x,-Kdf ^m^-t 
mz£^xmAtfzi><7)X'himmi 9 2im<7)W% 
mm 195] mm&. mmmz^ ixmz 5 

~1 Owt%. ^y-fe'jyS:5~l Owt%, ttVf 
'J 3-^?: 5—1 Owt%, m/7^U>7^-^ 

5r i w t %-&/tT'v^t*^3i i s i mimMitum. 
mm 19 6] ur-fef-^yr^n-y^TiB-^ 
a< i > x'5r^timm^-thh<DX'hhmm\ 9 



R.-i - 04 C H - C H„- O > H 



R -A-04CH -CH -O^-H 
J | i i n 

R 4 

U mh£Xfnli*«mmm*>l. m = Oi"?n = 
0. hl<iil^m+n^3 0X'$)'yX. m + n=l<r) 
i%$ttm£tzteMZOX'h&. ) 
[ If m 19 7] IMft^M-^iM&r a-7<7) 
mmtfO. 0 5-5 0 0uMXhimmi9 59mcD 

i mm 19 8] wm*<r)Wr-*mmr 

^.^2^5 0 txUX'hmm 1 9 7fe®cr)^t^ 

a. 

[fS;£Jl 19 9] i-*lS17n-7(r)I§^2- 

5 0 0 0«H-C£>6fiW<3i 1 9 7»^S-ft:}f&o 
[fl*«2 0 0] II-*«MMrn-7<7)«§^2~ 

6 om^kx'hhmm 1 9 9fas<<o^t:;fr£. 

[11^112 0 1] m >7 y'i -y VmWiVVs. -y 

bmx'h&mmi 8 nei^g-fi^. 
[it*3S20 2] i£ro-7>'#s&7)7$yi?E?iJ£ 

[1M2 0 3 ] MTn-7^'Sa«T*^lf*« 1 
[W*3H2 04] f^e«*Wt'$)l>lf*ll2 0 3 
[ft*«2 0 5] RSa««M > C<b&ll^92 0 3 

1 mm 2 0 6] 1ST n-7tfffltiKi> £ 11*31 1 8 
OieSO^fcm 

[f*#«2 0 7 ] wmi. KBffl±fc 1 ¥*-f 

i o o o o«a±*>*jre, 5vh^*s:l^x^ 

[ 2 0 8] ISIlffl{4llffi* fit* o^lo 

cif*ig2 0 9] mmi-zzx-vhowmmzx-y 

2 0 8ieK^^b*a. 

[ 210] i^iiffl*®^ ,x#7h uwoawa 

«2 0 8iea^^fc*26. 
[if*JS2 1 1 ] mfavxyrmtimTfrfs. y 
iz±->xmf8.ztix^mm2 1 o§mw¥fei&) 
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(11*82 1 2 ] KfflffiaOTfc^-yttfcElIS 

jut? r^y ^-ymzmmix^i 

&w>xMzm-rzmm 8 oettott&t* 
a. 

213] ssffl^aie^wfciawT* o . 

m. 

imm2 14] tr? b v 9*iM&*istattcm2 

imm 15] K-7 Ml ?*<a&iIijW6bktt-CftS 

mm2i2immfeitu&. 

imt%2 1 6 ] w? ±)v<r>mm&mx-*>hm* 

m2 1 2iEao#s-fb*a. 

[IS*«2 17] f£"7M)?;W/I£#l~2 0;um 

T'£>6lii**2 1 2iE»«ol$^tfira. 

[»*JI2 1 8 ] |^x;K^^^l#2 0 OumX'b 
411**2 1 2iEa««f^ft*j£. 
[f8*3S2 19] M"7 h 'J ?x<rm&. Wftx)V<m 

mo i/2^2fex'hh mmm 2 1 2 Ea^sgflsr 
■a. 

[0001 ] 

zLX7u-7Tv4*m\^im®-*mm.<?M. 
mum. mmw~*mm&<vmmmm%.-iUimz 

[0002] 

u-77\s-<<7)®.mm%m%tix^h. 

[0003] ZtTyXotcTn-yTUJ <D-ffi.m%wm 
UmtLXii. Mttt3-nv'*imm37 32 0 3^ 
'm (EP0373203B 1 ) (CfE*8$flTV>4«(C 

( 1 ) Hffl±-C«ro-7^^LTVK^. * 

(2) ^^jSLfcgE»ro-^Bgffi±fcttifti-4* 
a»wate*uo**. ubo ( i ) mmmmm^ 
ziix^&Mf&mt ixitmx.immmm5 4 o 5 

783#&$B (USP 54 0 5783) tfWf*>tL&. 

[0004] ±ti±Mi ( 2 ) cDjrmt txa. mum 

Wm%5 6 0 1 9 8 0*£« (USP560198 
0 ) * r-tf^xyx (Science) j , 312 7 0 
^. 4675. ( 1 995) Wiv-f^ntr^yr>f y 
^£fflWt c D N A£7M ttCJfe**:fr8-#B^S*l 

[ 0 0 0 5 3 t £ *?±fi ( 1 ) fflfflJfCitt 



-zrm&mm-thz.t\iw&x°hz>. ro-rrw 

[0006] -2r, ±ia ( 2 ) o^rjtJi, &B?ro-r 
12 ( 2 ) <o#tfcti. ±IB ( 1 ) <0UmX 0 i»i 

[0007] L^L±ia ( 2 ) <n-mnnws.\t. tmr 
u-7*mmzmmmzxx-yT < yy-th-tmzb 
4. mt\t7u-77v4m^xm&<r>umiMm. 

izms. Lxt5<zt twt u\ t i&ttwsmfWk 
mmmmzmo^iz^ %ix?ti<mmiznmL 
tzmz%?mw7'v-7'z®w±izwmz j &xt3< 

mFFo&em. ^*<o«asfcSfcoTtt. mm* 
bm-yTiwm. MfmwiffimnmmiiX'Z i 
m o 'J?miz±it>xi5 < z. t am 1 1 < , x -> x^&m 

*TC* S KB 0 £ < OiSSfB?!l«0tiBR*SH*-C# § £ t 
tf$f& U\ Z.iit><7)£.frt>%z- h 1 7U-77VA \,z 
1 4 yf-fcfc 1 0 0 0 0ULh^K7'n-7' 

[0008] 

[^BJ*«LJ;dfc-r-g»iSli] *l6«!B#4»Ji£<OJ:d 
[0009]-?- LXXfttycoBmt. m*bxms.<7)Tv 

izhh. 

[0010] 4fcaW8WO«W)B«Ji, ^*<98Wfc&»fc 
TfcSKfcRt* i 0^«^ff«^ J: OjEWt«aPirig 

[0011] *fc3WftWW3Sfcflft^)BflWi, ro-T"* 5 

* jua-r & £ =3: < . * fcawsa < Miti-i. nm^m 
[0012] wtMffl<mmmt. t^rwt* 
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C0013] miztttffflcomnsmi. ^ifo^m 
frh x- mmncommmi-hwrni m% -*iffi&mw 

[00 14] 

n-yz-smmj y?y'x -y hmizx wilt 

[0015] jjgi«(;*>*^x^7f < >-?-nm*m 

wcftws z k . zmmmzm 
m-h z t hwx-h h „ 
[ooi6] ttc^w^-mmmizfrfrhTu-y 
rwta. m^mm^mw!.<r>mmzmMzm.ix\^ 

ya-7<vxXv h£ lT*^ yf-rtfc 1 0 0 0 oWZk 

±.<7)®mx'ffiz_x\^zti'¥mk-t&i><7)X'&&. ± 

[0017] £fz*$m<7)-mffiBMlzfrfrZ>y°u-7 

rv4<?m&m±. ®mmmcoimv>mmizm.i 

xwmmmm^miz^L, nmz-tzxm 
■&t&zbzmik?&i><7)X'hi. zmmtzxtuu: 

7u~7ZWj:o ZttcUzxtfv hifiRSSmtzESZ 

titzrv-77)sA zymmzwm-h zttfx-t h *> 

eyx-hh. 

[0018] £tz±mcomzmfct& z twx'Zi. 
*m<7y-mmmzfrfr& mmm^mmi , v 
>7jvwz$£ixx\,^m&<obmmmiizttLx 
mmz%&i-i7u-7zmte±.izz\^zm.it:® 

mmmm^mith-nmz^x . g**y 
f£rn-:f£#trifttt£>r y? -y hifefci 

*>!>. 

[ 0 0 1 9 3 WctKoaWfcilifcr* Z b<?yX'% h , 



-r t iz x ^xdrM0Vfflfrt>?t> mm^^wmm^ 
mmmmmv-^mmnn^zmnim 
mimzzimmzm ozt tfx-% & h . 

[0020] SrfcUS P 560 1 98 0-9&M£U8ift 
ro-/(7)^7f^ y^z{i3y<yy 3 ^-;^>f y 
?y'x 7 fcte^T'&^t&^iiT 
vv&. iP*>USP560 1 9 8 0-t^|gc0^2fflc7)^3 
1?T~^5 2fTB£ii, E^iS (pressure wave) KJ: 
^X'J?&.<7)4V?**i&^h4 >9 ; J* v hTVy? 

tmmmtmiMX'^mmK. *<m&k ix<t 

X v m±<?)3y?*%-is a y$:3\Zmz-?fisSmZ 
mfX^l . -t<0±X'U S P 5 6 0 1 9 8 O-^MMCtJ 

[0 02 1 ] £fcUSP54 74 7 9 6-fHfcf8fctt, 11 
8i*tt&#fc4S^>igg£ fxy'xi/? b >j -y M y 

/•?/kxy*x -y h^y7°^H (Piezoelectric Impulse Je 
t Pump Apparatus) ^m^XW^L^b^X . XV 3 
UVJsT-YTVA^mm-hZk. *LT<€-*l£J8^ 

[0 0 22] LfrlZti^coMrmmt. ^ibm^cr> 

m<omimm3rtmM7u-7Z4 y^y'x •/ 1- 
tmm^xntm^x. mcrv-7*&®mz. k 

[0023] 

[m&mmcmm] {ru-yr^^mmwm) mi 
mm2n*mttzm7n-7Tu>t , mtamstr 
u-7r\y^ <mmw)mm#mx* hh . m 1 ctj 

1 0 1 {itttiJMi: tT^rn-y. Mi.JfS[|Sro 
Sffi (Mi»«8BM5x««) , 1 0 51M y?iSx •/ 

h ^. y Yn-nx'foh. mmmzmx.*)v*-*tt$-i, 
x^ta^mmmi^y^'J^'v h^y vx-h 

10 4(W;^'x7 h'v y F 1 0 5*>^ttai$it 

tzmi7u-7*ist3mwx'hh . i^H2u. aico 

^'Xyl/y'x -y H 1 0 5 CO A - AJIBrffiH-C'S) 0 , 
02^V^r 1 0 5W^7fV i Jx. -y h^-y h\ 1 0 7{i 

ttffiSft^^&ro-T^tfMtt. -et-c 1 1 7 
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umx'hh. 1 1\±. mt^vay^x-m 
fcztix^mmmi 09, r^s-^ira^ii 

TW&«ffilll-l, 1 1 1-2. ^^DAft'M 
^ntv^fBMStSfWil 1 3. gf&JIl l 5£tfSS$! 
tt^»^T;WS^-C^jS$^Tt^ifif*l 1 6£ 

[0024] sRro-^^tfjRft 1 0 7ttntai*y 

7 4* (tttBP) 119i-CSTtJ0, m^E^CJ; 
-jT^-^XI 21*Jftftl/0*4. C^T-mffill 
1-1, 111 - 2fc*5Mi*Wtab4 1 . 1 2 3T* 
(lfe}S«W) A*6M~ft^U ££fc»l/CU$ 

i«cio7cm«4u wmj-ct-xtzm 
au *'J7ui 1 9*^?s*i 07a*taju iiffl 

10 3^fflfc|SloT3ffi«^-4. £tf>i3$:fll3i£fll;t 

~ 5 0 en v -y h )vm.KMwth i t a^ftrefc 0 . 

fcflte-tiELfcttfctt (<tUJ£ 1 4 yf-4(C 10 0 0 0 
fflJjLh. LT(il x 1 06 mm.) l£*hlZ*>£ 

u&«<Dim7*-7<vx#'y hmi. mt\£2 o~i 

0%AXv bit. aV/I^'x >y h^y h'*>£>tt£i;$ftl> 
[0025] (tttBJRiO^tt) ttttiffl^Mfti: LT(i, 

{>m^hzttfx'$h. 

[ 0 0 2 6 ] -e LtW/l^'x >y h^-y Fa»&£>ttffltt 

ftmtf l-15cps, mW]W3 Odyn/cmia 
_b&*#*U\ ifctt«*l~5cps, gHB3i*fc3 
0-5 0 d y n/c mi Bffi±"C<0«»fi[* 

[0027] mzumwM y? y mtams, r 

%.&i%f&f&t , a»+fcll«itf2me r~5 0 0 
Ome r, tCli2me r-6 0me rcO^SSro-^ 
£\ 0. 05~500juM. «ftli2~5 0/zMWJMI 

[0028] (ttati?Bt*flj£) ^y^y'x -y h^y H*^ 



-7tm& Ltzt £ , &tP\'7>y'x -y h^-y KA^tt 

ass*** stmro-rfctf Lra»£ii*Wfc:-$- 
-curate** jEWfcotajwr* ^aittsfflifo^jffi 1 

ya-zk yrntvi/T^a-^smrfe^ ( 1 ) x- 

<r>X'bh. 
[0029] 
Hfc5] 

JL 1 

R 2 -C-0-^CH 2 -CH 2 -0 + H 



R 3 -i-04CH 2 -CH 2 -O^H 

K 

[0030] (±IE^ ( I ) R ls R 2 . 

\iT)v*)\>m . mmwtmtifmm. 1 ~4 

SBR^**>L, m=0IOn=0, (,l<liUm+n 
<30X'3b-oX. m+n=l<0*^{im^JtttnttOT' 
) 

ssfc*#ww4»**5~iowt%, -fetiy * 5 

-1 0wt%. f-3r^U3-;^5~l 0wt%, a 

tf±fass ( 1 ) x-^ztihT-t+vvTjva-fVZo . 

02~5wt%, i9#it<ttO. 5~lwt%^ 

[003 1 ] <I<7)$fr£Ji^£*§£\ A7^y'z -y 
>y K*»t«irrn-7'**tr«ft*ttffi3-ii-r®ffl±(c 

li±IE<7)t><7)fc:|&£S*i6 fc«)Ttt«rV\ 0li.O@tBa 
ffitc. yN'^Uvx y h^-y H-C®»±fcft4LfcaE«c 

X-m&LX L£ o<?)Zffi<£ 0%. >>x/K0J:d=SrflB& 

[0032] (Sfflt mms-cmm > si«±t=# 
j: *)mm\,m<mz-miX'h 0 . *^ig7-n-y 
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[00 33] ( S Hajfcvi/^f 5 K3S) M& L^fftb L 
Tlifltttf, 5 K£fc**-/M-SH 

fcOfcATVl^x -y h^y KfcffllvCvM 5 

sro-y^/js^^A^-y h imfflmom&MWiz 

[0 0 34] Wx.tflSS£l 8 me r«gS7n-7 f & 

(i3j n a n £: BJC6 20 ; **SV (») #1L flt¥ 
vx -y h^y Y<F>JX)V<rmm: 1 . 2 — 1. 5mmg 
2 4 fa 'J y ) . SHB±fcJ±iIS(& 7 0^100// 

wmmzmm ttz t # «#K&*-r & >y h ( m 

4*\ Mfi ( 2 5-c) -pc3 ommxsa-th. 
m^timtxm\>\ tnmmwbfrxK^tf. tw 

>y hmXiZ*CD]miZ± 0^-y Yfo<nffl&7n- 

[003 5] $Ymbtt-)vmk.<n®& 

?-frt:ttzitzzbm$i\>\ **->vmi*& 
Rxmrfr* v&g&TX'iizSzfry < ( - s- 

S-) 5|«L, ZMite%&Z.kifit>Z. L*»U * 

*i?yya-)V*mihc\bx\ zMfcm&tzx&rt 

[0036] @fflWW)7M S F£o»A#S;fc t 



T5 7v7y* y7-»Jy^lPJ^EJE5$-tf-. ftK^OTS 

n-<D4fj/) .Xr/'v-'f S K (N-(6-Haleiaiidocaproylox 
y) succinimide) Sr-£t?tfiH (EMCSMI : Do j i 
n%M) b£K&Zlt&ZbX'*imX'hZ>. 
[0037] 
UtS] 

0 0 
[\- (CH 2 ) 5 -COO-N^ 

o o 

[0038] t tztt-mt^ itztmrv-? 

(2. Wi{fDNAa&&jjai|*fflV^TDNA^ai^jR 
■fhmz5' ^(r>mMblX5' -Th i o 1 -Mo 
d i f i e rC6 (Glen Researches?) SrfflV^^fc 

[0039] (rsy*fcx^>'S) ffl*&fla3f«w 
m 5 m<Dm^b^Mizh. muf^^^m m 

«Jb) i:7S/« (Ii/n-/*SS) *>8te*rttW 

[ o o 4 o ] ±is u: j: 5 izmftmmb-^Mmttra 

-7<D^bt l zK^zKBlxm'££ZBffctl£o 
h X-cotmr B-7<r)W&£%l-lZ'r& z b 4 . 

h tcfefti. ®mru-7b mm 
m>^tztmru-7bwmb z&im^mtm 

J;|)7°P— 7"DN AWfe^JKOH 1 4 i * < 
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[0041] (7w <rm& ) mz*%wiz&h7v- 

Z>mWtlZ7V-tV>7. 5wt%, IS7. 5wt 

%. . 5wt%, ±iens^ ( I ) 

ttM) iwt%£M?$ft£/mtl>. &£*3gfc:^t 

-fim^tx^i. m amm 2^5 0 0 0 me 

rmm, #i=l22~6 0me r}Sj£c7>--#£(&igro- 
7£DNA@»-£j&$Srffl^-C-£j£-f!>. ft^TZcoWi 

myu-fZHimmz. mtirmtfo. 05-50 
i-i5cps.itdii-5cps, itzrnm^^ 

3 0dyn/cmJ3Lh. #l:IJ30-50dyn/cni 
t%Z>£olz&£l. atmcomftti'h. tixzv) 

Rtffiffl^&Mi.fiVN'^vx -y h's-y VCDSXJlfilZ 

imth. ttzmmz\t±.u^im^zm^xm^v 

iA'^y'i y h'v-y H<0/X^Mfc<0K8i^ 1 • 2~ 
1.5m mggfc £ X'&m it. W*7)WJx -/K-y 

360X720dpi MS&lZlt. 3 6 0dpi 
Wil0ttaj^2IsI^Btai$^ 72 0 dp i<0Umz 

u i mttttj® 5 msiitaj $ h±- s t ^ 3 7f< 

J^Lfc*^ #^?(7)X^y MS^X^-Xtiiftl 0 0 

[0042] &v*T@«±tf>vM 5 vmtm^com 
mmzmmizmzztiz * xmrn^mmum^ 
(«2 5-c) -C3 otfsarc+^r**. **>»h 

[0043] iiT'C^Btrn-^T^-f^fflV^-C, 

witfi»9«®oijiaj*s:ff*o«^o*aj»* ( s/ 
Nit) mtzmiztzmtix. mmra-7 
tmmmzmfeitz®. smnmrv-Trnte 

olzyvvZyrzfTZiZbWmL^. 7ay*y 

mmw. mmm2%^ism%r>v7*y7mm* 



7°;l'C7)g7-o-7 r r^-< / vo^S:^^ox,-K y Mdtf 

imM7u-7mWLM\<mizMTZtiX^&t§r£lz 
[0044] i^lcLTfm^Sro-T'TWtt* 

xx-vhziit&xomfcixitXK. ttzmm^m 
WTv-fttt^tsmLoxx-j hzni-z®izffi& 
txi>£\,\ tixznmKimtzx^xtmru-y' 
$ i m®mzw&ziitz7u--f7V4\i. 

Ufyy7)\/Wz$ttix^i*im&cr>$>& . JgSE^J 
vwm<nm®~*mm&vm,\,zm^?>^z\i. tm 
tfh<MfflwmB&t£*t LxwmttimwMtt 

tfHSccox*' -y h*TO±fciis§iir v^* rn-/r 

vy7)vzmLxmM-*mmitw&7'a-7t 

tfs^7V ?J Xfh X o 55r*ttTteM^fe», 

x^-y httjtts^w ry -y K<9*n£s*tftajgs<9« 
jD^^rat^ffi-f*. Wzx-yx^yr^^mma 

izisttLX ^mm-Mmmcoimmico^zm^ 
irRsit. i»!aaia?(i»fc«U"c#«ffi*iw**ai»"] 

-t&Xo z&tt-Tizm &«<n?jzv hizmn 
s. Mzxmm-^mimcommmnm^m 

oZ\b1fiX'%Z>. &1z*WNz&bh7u-7TV4<n 

[0045] (>f^yi7 h^-y H<^BH> ^r*3±ie 
yl^'x -y h^-y H-CffiflraflWS^AtKflLfc* 1 , 
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ifcDNA<OZ»flBttSfcJ:0JBJH$/t4fcft. &fc 

ZkffX'Z&k^O&X\ A/^jt >y F^y H«*H 
ejtct ->t «* 9# jlfcJflV^flM y^v-'x y F^y F 

[0046] Etc 2V±c?>X#-? hfflX'ttZtl&tm 

m-fmz&mizmtn^v vzmzw y? yx 

•y F^y HSfflV^rWftO^JK y bSrHlSfcfflfiLLfcJB 

(PNA/DNA) .r<rST\ Tv-ycry-MtLXWi 

MklXte. f^^fy'J« (DNA) rn-7\ 'J 
stfKR (RNA) rn-/a^7fHii(PNA) 
ra-T'Sr-^Ot^T'J)-?.. PNAliDNAfc-tiilS 

4«?» <7r-y, /7-y, f$y, ish^y) 

^UrWM-^FT'&a. 
[0047] 




V 

OH 

[0048] (5*+ r Basej ttDNA£flJj8*S4 
ISS^igS (7f-y, yhyy, ?-$y. ?T-V) 

PNAil W£tftBOCS!fflffi£jS}£*Fmoc3gH 
>J rf* ? U#f- F k itn IX 7 ? U7— fe'^TnfT- 

£5&k*5»t7, «->TPNAi:flW-2|cfflS»fcS:RJ6 
tmtW^7V y F^RNATo-^fc^W-*^ 

mtwu 7u y f k mix PNAt wm-*mtm 

kWU 7U -y K^idaWKSgattWlT^ifc 



ic, i.oii!fiftfcaas^PNArD-7'rw*s 

Sfcl8i*4£ iPtli, WAJfPNA 

77W^ilKB«fc£0S;fr8;fc LT tiD N A7n-7 
^RNATo-rkH&t;:. PNA/D-^mi 

*>#<D-oJi_k» L k |5]i»<0^-/l^ ( P N A* 
SB) kvW 5 F« (HfflStffi) Ott^iyfr-C**. P 
NA*^Of-^-;wa^Ati. tflx.fcfPNArn- 
7cON*ffi (DNAC0 5 ' 5S«tffl3) ^f-^-;Ua* 
^yXf^fy (CH(NH 2 )(COOH)CH 2 SH) «^£z£yVt£ 
Z.tX'm$.Ztl$>. PNATn-7'c0N*^'\c0v'XT 
4yo#AJ±. W£«rPNA7o-:7<0N*SSO75y' 

~>X'fr%oZtWX-Z&. 2£PNA7-o-7<7)N*S 

<07 s j m t mifflz h (ch 2 ) 2 o(ch 2 ) 2 och 2 cooho i a iz 

y#-<9#/M«r;y;P£k W>XW)>* 

-cor^ymk v<?>ti)v-$*i/tvmk 

>; y#-£tf- LT P N Aro-ycON^C 

BBS** £ k **CS , y vf r 'J * V -br-i- a y£»> 
[0049] £fcPNAtt*^^fc:J;oTtt*fc*f 

o . -r y^ y'x y h ntajffltf5«c*iiiwi-r4iRfc« 

PNA$r^i6F'J7;^n^ (Witf 0. lwt%F 

8*o»»£fflvvc>r y^y'x y M!tajfca^t&«ptt 
tt-)\&<mnz£ii/*i-v^<»$m.*ffi%, pn 

A0)j-*->U£kWffl&m<7)~?l<"( 5 FakcOSJEES!)^ 
-r^RNAro-^^CWALfcf-^-^fcH 

(A7*y'i7 F^7 FSrfflV^^) t'+^TfeS 
^\ PNA<7)*^t{iy<7*/U> ; x -y F^-y F^fflV^^ 
^T*oT«>2l«Blgl!ERl5$*4Ck3& { JBFiLV\ 

[0050] ^{cro-7*k LT{±^Kro-7-(;H^ 

$*vf . ^ai • ^mMLk^t^yrju^mmmk 
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t tcli* 0 ^7?- F b H^BTteSr* y dXrf- W# 'J 

**7*f\ miziifyws (mumft. tarn, m 

[005 1 ] JSLbK^BLfc«fc>f y'i >y bttaj7n 
rn-7"ri/-foMjg^i£tJ:^if. 7o-77W£ 

i/4zm#>x®mmz, Lt^m^^hx-mm-hzt 
[0052] %&z.<7>z. ta^mzis^xmmiz^x 

jgjgtt^vhy^^-y (tB^^'y^hij? 
7o-7t wmm%t <n>\A 7V ?4 -tM >- a 
(SNJt) ^i'9-«r&I±§-ii:l»-t* { T'#l». ifcR 

so® h y t^zmix&wzi&s. ru-ymm 
ix hm&WxMzzA-xizrzi-zrmmmte-t 

izmmiz-? by?* £1?tl Hffl. *<0«3!cfri£Rtf& 

[0053] 05 ^naKtJttsrn-yrw-f^ 

05 (A) ti¥ffi0T&9. 05 ( B ) (5 

0 3±^VhU^^;SS$n^DflSI5 Ox/P) 12 
7Sr^L^^^jt^tl»7b , J^^^-yi 2 
5£f&ltfcf»I5:#t3>. vbU^l 2 5 fc 
iorSV^fcBMISflfc^i/H 2 7« % 7b'J^ 

1 o 3<^iH3&«sajtfe«»(c*4. nffl i o 3cr>mm 
mmm. 7u-7tm&*m&mi:m.ixt5 

h. 

[0 0 54] VYV97J*9-y&tmtl>Wm^ 7 



tx\t. mzM&& (?o^ r^s. mtm& 
mymtmfhtih. m&nm&tixiz. r?v 

#>.M$F\ r^U/HK/T-, VU?>7?Vls- 

ft&mmositfaMt Lxit. wufwwsxh. de 

7 s JY^mWJX h*&)*tfWJAh* 7*7 -/ 7 
[00 55] DEEP-UVl^7.bi LTfi. sKS^ 

#VX1-uyz>V'*y, ^'JMt7;Wa/f;w^ 
t^. m-fb^y i - h oxi-frS/Vjiravymnmim 

# , ^iimvitx V t IX , ;K'J h'-;P7 x 7-;l^~ 
3,3' -y?yKy7x-/W;^y, fcilX. ^fy 

[0056] |RHtHMUintt2: L Ttt. <yv'y x y 

wmmimft. T-tby^yy. &xrs. zosmm 

!> . IS. * tdi , 2 llJJLh<%tfi^BH*««J & 2 - 1 0 
^s^r^yi^-h. feiix, WfyVTWv-bm 

[ 0 0 5 7 ] &*3 S ro-7*kSWfi«^RiE!|iW)«iaj 

Km^^manzmi^i^^iz^ -?bv 

[0058] »fc±ELfe«=5r*rS*fflv^^ h V?A 

>w-y*mm&-mijmb LxMmmm^n- 

b Ltz®m*&m±iZ7 it bVVx b 5r 3- h La-^- 

(f. ®8Zt<Vh<7)$:7tb'?A?£m^fz7*bVV7' 
77 A-<n7-n*X\Zl*)fflt, Wk. <®B£.]61X9 

itt&ztiziw--y7'?2>zti> ^mx-h h . 

[00 59] £i??MJ?*l 2 5£ffllBKi: Lfc* 
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&<^mK£#^x7v-7'%mmtezti*zb ix 
%$tihzktz%h. ttz. mmzfm-r&vx.ji'm 

X\ m%hW$L<r>ru--7*mLtiW&X'i>. Ztit> 

*mu®iz%i&z tiKm%z> 7v-7®mg\x'co$i t o 

[ o o 6 o ] a^, y , mm^mmm^ 
7u-y'mmtfc%<mw.T$)&z\bii i §>wx\ z<?> 

®fc*mizmm'i<z. 

[oo6i] mz*7 xjw&w (mmmmnmBi^) $■ 

mv&'gmmtvmisbikizx^xmzz. mutr 
u-yt ixxmztt-jumzmAittmru-T' 
tm^hnfetzit. w&it:£dizgmmmz-?]s4 s 

ra&u 6atrn-y*s@fflaffifc@£$*i4. Rat 

LT«i@ffl^ffi^?)X;J^gc7)^A##£U\ 

turn {xivva s Y\m&<mm?v-ir%^am 

ftffi^TSVa^A***?* U\ i^TS/SiiX 

K&tmx'ttftitzm<offl®±.^<Dfc%mi$mx'%^ 

[ 0 0 6 2 ] 7 5 yaS^x^i/3fe^)BHa*iB^*A 

vxM*fjzm$mz9!miX7m& v^s-ivm 
zmmzmuzitttk, r^mmxu^yy^ 
% (mniN-0- crs/xf-yp) -r-rsyro 

bVl/h yy b^r ^x,^yI^AL^y 

5 wtiHSj ( Mi tf r - ^ u x k # ^roe^ mm h 
«*iBtf>*S!a£i: »5S-fr 4 Zblz&*> xm oZttf 

cK v^i/XVi/Vj i Y*?X?i/A S 4- (V 

w 5 h7xx;m y^-YmmrssmtRfe* 

[0 0 63] &*>N-£- (7S/x?-;W) - r -7S 



©N->s (rsyx^) -r -75/7-0 e/WM-M 

(CH 3 0) 2 S i C 3 H 6 NHC 2 H 4 NH2 

[0064] 
Hk8] 

A 

(CH 3 0) 3 S i C 3 H 6 OCH 2 CH-CH 2 

[006 5] <3>X?W 5 ifjU-4- $K7x 
x/U) 7^-h : 
[0066] 
[ft9] 

0 O 
[^N^g>- (CH 2 ) 3 -COO-N^] 

o o 
[0067] Hutzmvscrmmmmza^x^^iy 

*^Eox,-Kdrx»^x^y-;ur 
iO, »>x^Jg®5:^ktt{c-tSC:i:^T'#S. Ceo 

mzwmhwmm^tsmmmm&th^z 

ifiL^i>e>X'fcZ<, 

[0068] ifc@ffifcLT8lllg£«£JiJ^S*£. W 
i.l£Organic Thin Films and Surface, Vol.20, Academ 

ic Press0)&5mizim<oijmiz£*)wimmwimiz?ii 
tfx'*&. mui^nm^^y^mm^mxitimz 
i&ti is ? yft&hkffo ^x 7 s j «^x^ 

iffimw? Y V7x<DBfmizft%~>X i>X<.M^ 

&~?Yv?zmfmkt l zft%-?xi>£\<\ -?YV7zm& 

(Dimzz. ^xtffimmAiz<m%wMm*wmm 
wizm&tii\f£ < , 4*:-? hj ? mmkx'hum 

[ 0 0 6 9 ] ifc, ^|g»«{;Tn-y'^^-tl»^ 
t LT«0!itr. ^^BS6 0-0 1 5560 ^RfcE 

*§*ro>*«fc, ffllia«*ii*IWk«ffliLT*lHS 
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[ o o 7 o ] «^a<oas«oWH*tt«)«^, as 

*M^^h^)«3iett»IIT»*$*i&«^fctt. sS 
[ o o 7 1 ] z z txn, b'-h^b v^itfro-yjg 

[ o 0 7 2 ] h y ^^^-^jyW^X^jg 

^ h y ^v-ytfaMMra, h y 

[0 0 7 3] BVitlXli. m&frt&BLbWfZm 
[00 74] *7x)V<?>+HXtLX\±, 7 

)s4-kwm-ixz%m.Ltz^, znmmiffs o o 

« i: ^mif^X'mm^lEUB t-thtifetti. 
*0) 1 £ 2 0 0u mOTi-f-S £ & . 

ojumOT, n»t-r4«^j±'e<offig*2oojitmja 

[0075] &V*iWWWmi., m 5 CO i 3 fcTiS 
[0076] BHfrf *?x/WISfc>£K*i. WiOM 

fUBtoWtff? x /K3ft*»o 1/2-2 fgcoKHt3$) 
[0077] Witf, >Jx>UZiE%BBttt^&®ii; 

x\ mmizzzz. 7v-~m%. tsmm. 
co®m&mtth%&mmtc±% £ ( i >r i 



4yf\ *4^41 cmx lcm) fc-f&i:. 37t't 
h 'J 7;l^ 5 X h y - b LX<0WM&+ftG.8Uz+&£ 
tt*»4> 1 0 Ojfx l 0 01, *4VMi. lOOOfflxi 

0 o o«i±co7-d-7«s^^i» z. b amt 

<DX\ -ibVrx&fcOiMXZ^&LX. Vxivay 
IE* WK<0-t2£ l-200^m, BJ£T 4 ^x^S 
OiEStfc 2 0 O/zmOTfc-tScO^'at U\ 
[0078] ifc"? h 'J ?XC0J?£ (Sffl&iBft»&0ffi 

$ ) v b y ^x^-y^jfefrac*? x;M#g 

ft. mft&7o-7®m<nMm*2>&Lx®&.ztih 
t>\ ft£i<i±i-20umbi-hzbtW£L\ / \ m 
hZcoXd^mZbtZZbizXiX. mx.K4 y? is 

-7W^#ttSr . igro-^?g*^iiffi^ffi±{i/jN 

S&Xtfy h£^i£t&£fc#Elf&#1xKU«L 

3 y *«>T*ss(ci»±-r s i t #t-£ h . 
[0079] Mtc. ±iBoa4 uMraao_ti8w>i 

/l^O^Ki. 200 / umX200 J umX20xim, -f^ 

i5*>, so op i b%h. £tz. z.m*xx\ mm- 
&7x>vm<omit. (iiicox) i>mmz2ooumb't 

hb6 2 5m/cm*<r)-?7xiim%.tf%L>tlh. 
hJt-7-b LX 1 0 2 ffl/c mi&±ff)Vx.MtyK.tt 

jEHBBttbl, mt&'7x>um<?)®Ml>5umb 
L. Vhy^X^-ycoJf§S-4Atmi:-r-S>i:, ^x 

^co^mtio. ip i btc*). *<>m&i 000000 

I/cm z t^, 5^raX5/imX4«mW\7-- 

"CsT-^-i: LT 1 0 6 l/c m^BLhO^x^afJK^r 

[0080] *®«{CfcV^7-o-7?M. *ft V^i, 
Xn-Xt^jS-r^^Mo^x^coft^Mi. 05 

ffitfaO . 1 en y -y WM P 1 ) l -^y y 
■yMKnl) btch. £tz. ~?bV 7 ZZmZtlZ 

®mizttLxftffimbUz®&iz. aateio-ctt. 
mux. *7*>wiofefrt>miofe<7)mt:m 

1 0 n 1 vvffttffltefc 

S>S^ fififilS!: &ifc<7) 
Tli hA y? y'x 7 hSJrfflv^ro-X^^^x^ 

\zmteth zktffi* ^ y? ^*x 7 Fry y h-c 
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P 1 0 n 1 X'hh<T>X\ ZCO&X'i>*> 

mww&%£Mix^zt^z.&. 

coos i j *jB«tj:<ttf » mmcofctf mi. tmr 

-yX^hZblZ&iX. *£>tfft#tt&tait. *7x.)Vft 
lZZJ±-XlZW.MZtlh. 

[0082] *%mzm^& * ^'x >y ym,m\z® 
mmt&wwjx. -y hmmmx-% 

[ 0 0 8 3 ] b <! ^X-^fttydZte^XWm 1 0 3 i: LX 

m^hz)i<DX'%htt®t ixa. ®®miz±MiUz 
mzmw-gmmzmxx'Z hh<7)X'htnm< . mz 

im2V>BMizi5^xli$kmz-? h VtxZBfcX'Z h 

<r>wua,z%¥mzmot%s. mmftttzmmmm 
ts^immmm^mzmm^mmt^hz tt><m 
lw *(T)S.o?2fmkLxm\m. Gtfzm. mm 

xvx+wmm. mtv-mm® 

$ &i ^x-mm-th m$tzim¥Wzm&co®mm\ 

[0084] *%B8T'«Cilfero-7'TU>f fcRJfrf 

<r>*j x.wzKztixz^ yn-yizK&Zit&KZ'j,-* 
<thi mmmmm Ltzmmp* <th\ mm 

[0085] *%mxn. mmzms-thtzMzmm 

fs.mm<&ftz$A,X'\.^z\ttfmti\\ 
[0086] wFmmmz t ix^mzmizmmizm 



[oo87] wmi 
( i ) mm 

14yj-ft<r)#7zmyy7lzhti. 1Sttm»m3t 

miz-miit:. *<m. mi*x'2o#m$mffim 
m\ %<m. *mz£*)mim£Uz. msxx- 
i^r^m. mm^x^tzm^x^^zfmmm 
^2 04MBiffofc. mz. wsoxxMautiN* 

Miti- h 'J *jmW.lZfiyXWLZ 1 04HBISU:. 

yiMZmMLtz. 
[0 088] (2)^®*&g 

tfv^y^'/rUy^J (i3) B a a£: KBM6 0 3 ; fI)S 
l^Ug (ft) ttS) 01wt%*i§?g^^T-C'2B# 

mmuz. K^x-zmwHzim ( 1 > -dWdHR* 

^ ( 2 5°C) T2 04HBKLfc». 9IS±tfT, MS 
7^1?: 1 2 0^CfcJn3RLfc*-ry+T 1 BSISK-^ 

i^X^^y-f SK (N-(6-Maleimidocaproyloxy)succini 
mide; Do j i n%M) (1»EMCS«)^2. 7 
mgftMU ^f-^^^v-h* (DMS0)/X^ 
7 -;K0 1 : 1 ?§jgtCg*^IUS* J 0. 3mg/mlt^ 

u yftrnzfr ^tz# y zmzvEMc smmizmfc 
X'2m^ix, isyytj y7>j yymmizx^xtf? 
xmmtimzixx^&TssmbEMcsmmm 

=Sri. EMCS»»3&»/5>g|&±»ffcXr5X«ttDMSO 

[0089] (3) 7*0-7*DNAC9-&j£ 
D N A iM^aKffi V)TBn#9 1 
Ifitfc. **Ji»»J»^l<0-^|DNA*JSB{C«DNA 
aS^jSJa-C^lftl^fcf-*-^* T ■<7~r4T (Th 
i o 1 -Mo d i f i e r ) (^U^Ulf-f- (G 1 e 
n Re search) ttR) JrfflV^*fc:J:-j"Cf-*- 
;KSH) Kv^a*<0]»ftll*ffv^D 

ffi^iJS^: 1 

5 'HS-(CH 2 ) 6 -Q-P02-0-ACTGGCCGTCGTTTTACA 3 ' 
(4) BJT-y^-fcJSDNAttaj, i>J:^S^/\ 
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-fcfEKflfiS-^ 1 <?)-#0D N A £g&il|jg##j4 0 0m 
g/m 1 IZ^hXdlZTEmm ( 1 OmM Tris- 
HC1 (pH8)/lmM EDTA*Jg») fcggf 
U -*«DNA8»£W1!U: (jE«%»Kttifi4X!fi 

[00901 *"J-fe'Jy7. 5wt%, Jj?5?t7. 5wt 
f-^-^'Jn-^7. 5wt%, Zltf-hiEHRS 

( I ) X'^tlhT^UVT)Va->i> : 7-fe 

f-W-^EH ; Jl|S?774 y^5#/U (ft) ftSS) 1 
wt%£#tr*»»teffl£U JJEDNAJ&SCJd;^ 
-#S£D N A<0fi&i&g#8 M k J: 3 KP8 L 
fc. Z0fim<7>mffi}J\i3 0-5 0 dyne/cm?) 
SSHrtT* 0 . * ^ftKU 1 • 8 c P s ( EffiftJ*^ : 

■yhT'jy?- (i$ n ° q £: B JC620 ;Wy 

(ft) *t«) AM y^^y^(;^u^;^x-y ^ 

m&%: BJC62 0 ; (ft) ttS) 

£t:Z(Vrt~7JWJx i b7V y^— (43 6 0X7 2 0 d 

fcjjE (2) TmmttzA'yxmmi. ra-yg 
nmab<rmnn . 2~i. smm-e*-**;. ££7. 

7K«yx 4 y/te. 3 6 0dpi cOUftlZli 1 ®<7)Atf y 
T^y?'<7)f£2|HjcO£ttai£ff&V\ 7 20dpi 

mizii i @co^--k 7f< y yco'& 5 w»&k&&FT & 3 
awcftftsSLfc. x*7t^ y^Tfts *7^iJ 

3 o#HftiBf-ir w<-rtfclMU ^^xK^ffi^v 

%tz. ^*3±ier>jy^oiqttBiM^*?to<7)DNAr 

[009 1] (5) yoydfy^^J 

1M NaC l/5 0mM'jygS£ffi?£ (pH7. 0) 
?S$Tift?tU #77.ig«ffl<9DNA£#tf?£ft£^:£ 
CffiHSLfc. &V^'7*«£2%?SdM«7;!/7$ 
y*jf«+fc« L T 2 B$0ftS t . 7d -y df y ^RJE£ 

[0092] (6) /N^^U^-tf-v-ay^JEB 

ie?>j#^ i <od n a t ffl^w^j§SE?ij 

DNASrDNAgDj^r^-C^L. 5' sMBfcn-^ 
Sy$r^$-frTSmt^-*^DNA^#^. Z\<T) 
S^k-*HSDNA5:1M NaCl/50mM'jyi 
««8(pH7. 0) fcftfciftfcljuMfcfciidfc* 

mi. z<7)®ffitpi,z±ti ( 5 ) Ti%fc7xi y*yymm 
uzrv-7TU4&mL. (2 5*0 -C3isia 

77W£1M NaCl/50mM'JyigfI( P 



H7. o) mmx-mw txru-ytrnt'^rvyj 
77V4<»xx y bnm&t* mmmmw. m& 

ARGUS 5 0 ;W£*b~?X (ft) ttSS) £ 
««U o-^$yBfc»fi7-f;^— b y h£i£* 

[0093] ( 7 ) 

SIKfk-*aDNAi:^v.yf-C**i»ll»f - 1 
WTu~7<DXXv bXU4 6 0 0<D®ft*T'£>->*:. 

a) 4t«0>x#y bmummx-h^x. tutem® 

*%7 0~1 OOx/m^KHrt^^^ii:. 

b ) !mt&X#vbk0)mMi%«0)Z#y b<m& 

^•y h*«5V^fcBJ8(caiiL-cv^ii:. 

c ) X^ y bcOfiimm-yX^lZttftyhfrt*^ 

[0094] iO£fctt:rn-77W±T-M:/y*' 
[0095] mmm2 

comm. Rtszcoyn-yruj zm^zmmmo® 
a) 

( 1 ) ±immmico (Dm (2) t£<mmizi 
xTv-77u4m<nmM9m£mitz#7zmmm. 

[0096] (2)7n-7"DNA«M 

d n a &»£tjmzmi> ^xwm^- 1 ~4 co-*mm 

w 1 x-m^timmm 1 1 «aBWks*t 

i co^EJij#^ 2 . 3 t§^c§ *t t 

3. -e-L"C6fflaBWfc§-frfctO*S?!l##4i:Lfc. 
* ^!ge?lj#-^ 1 ~4 O-*0D N A*«tC{4 D N A gift 
-g-^T'C7)^l^{CTh i o 1 -Modifier (G 
] e n Re sear c h|tS) ^^ftioTW 

-;KSH) fltv m«»JKIHi^tf v> 

dna£eijru Esm#?v-?hr57 < -tzxim 
1. y-fomHzm^ti. mm^2-4cr>mnmr 

iZTrrf, 

mmn : 2 

5 ' HS-(CH 2 ) 6 -0-P0 2 -0-ACTGGCCGTTGTTTTACA 3 ' 

: 3 

5 ' HS- (CH 2 ) g-O-POj -0-ACTGGCCGOTTnT ACA 3 ' 

5 ' HS- (CH, ) g -0-P0, -0-ACTGG CATCTTGT TTACA 3 ' 
(3) B J 7V y?-lz±lDN Ara-ycontm. 



(20) 



mffl¥l 1-187900 



JblBI!^##l~4W-#g(DNA£fflVvt % ±ISHi6 
Ml (D ( 4 ) (cfBKLfe*ffifcP«W*ftT4ffiI<0ia: 

'J y?fflw4ow>f y??y?K#*w$tt£3frgU 

&*W4 y^y^A'^y'i -y h's-y Kfc8*L 

[00 9 7] (4 ) yo-y^-y^Rjs 

1M NaCl/50mM'JyMi(pH7. 0) 

SKU:. »^*5xt^ 2%^^nii?f r^rs y*& 

»+fc«LT2B*iafti!U 7'o-y*y/RJS£?To 
[0098] (5) A^ry^-fef-i/gyRJE 

se?i]#^ i n a h wMKiaagsm **r*-s-*§i 

$y£tS£3lK£IIHfc--*«DNA£*t;fc. ^ Willi 
■ft— *£IDNA£ 1 M NaCl/50mM'jyili 

»<pH7. o) izmmmiuMt%&£otzWM 

U (4) t#<5tlfc7D-77Wi:A>fyiJ^-b' 
-73 3 B^raMf-o . -ecOfiL 

SrlM NaC 1 / 5 0 m M >J yBSfffiS (pH7. 
0 ) JffiR(cca» LT ra-r«»fc^-f 7' 'J ^ X I 
&j&>ofc-#«D N Afcfc^aU:. &fc^7*n-7*7 
M<0#«O*#* hfcfltMMWMI (») a 

at) riwu *<o9bt*£. Hfi&amns (iSn a «£ : 

ARGUS 50 £«« 
[0099] ( 6 ) tsm 

HiMb-*^DN Ai:^V -yf-T'&SffiWH WD 
NA7D-7m*7 hT'124 6 0 0^3felT^I»« 
fcft U l Sl« SX7 7 f-iSfij*#t 4 2 W 

D N A7°0— 7*WX;Ky h Ttt, 2 8 0 0 <7)fflt3Hffl 

wc. 3J®a$x-7-yf-s-wri»i^'j#-f 3w 

DNA7°D-7"WX;K-y bt'Ji, 2100t^7 7 f 
w¥WTW3bfc*L>W#<oivf. 6JgS$X^-y^<7) 
WD N ATOJbtttWiStl^ofc. Jilt 
mfrh. DNA7M^±T^ffl«tt<0-*«D 
N A t ^SWKttffi-t* - 1 fc. 
[0 100] ggfitffi3 

($#+WDNA7°n-7'WiftJgJ:/\'7Vl/i;x -y MttiK 



( 1 ) DNA7D-7(^M 

5 W@tfl|£1rf £-*i!D N A £ D 
NAg»£j*«*fflvvC-&JicU **i£»K##*» 
0. 2mg/ml, 2mg/ml, 15mg/mll:5; 
4J3fcTEigjft (1 OmM Tris-HCl (pH 
8) /ImM EDTA#»») fc»J*U «KO»Sr 
4 3ffiB<0DNArn-r»?R*ia!LJt (iE*3r«S: 

83?(BHf : 5 
5 ' GCCTGATCAGGC 3 ' 
(2) BJ7'';y^-{2j:l)ttai 
^U-fe'Jy7. 5%. Wmi ■ 5%. ^JWJ3-;U 
7.5%, JJBHRsS ( I ) X^Khffl&tfithT 
^Vy7)Va-)V mg a & : 7*f-W-/l-EH ; Jl| 
Bf7T-f>^$^K«c)a») 1 %£#t?*?i?g£ffl 
SU ZC0*®-m±m ( 1 ) TlKEtfei«K0. 2m 

g/m i coro-7-^tjDi.r . ji»«g##o . 0 

2mg/m 1 (3uM) .IW$ft£±ieil 

fiizxmi. y??y?*mmnx'm^fz^7 

;^>'x -y hT* 1 ; y?w^-y Kfcgif Lfc. 
[oioi] j5ctsr'jy^fc:A4i?--f xwr/i'SSE* 

SS*U I£7;U5JgW 3X5^774 y^-WXUT^ML 
(±. ±I2X l J7t360X720dpi W^JKT'X^f -y 

r-f y/^fihionzw^Ltz. ztzmtoz^yyu- 

)Vt IX B J 6 2 0fflWlfTfIc7M SrKT^5«±»c 
[0102] KK^^SJILht^^-y 

S7°o-7'^TEjg?g&fflv^-c[iiJtxL. yn>¥&mzji 

*)mm*24\:-3VvY)VX'fo&. -et"C360X7 
2 0dpi CO^mX-3 X 5¥7M yf-WX'J TtCX^-y 

r ■< y ^ L $ ts#4 tsrc* s . 

2 4 (t3ij7 x (720X360) x (3X 
5) X4^=3 7 3// 1 

^C0*W7°a-7'S^W2 6 0nm^i3{t 
6«36Ki:igjRS*lfcSSiirn-r02 6 0 nmtfclt 

[0 1 03] ±SB (2) t^<|5]«W^5r. M2m 
g/m 1 s 1 5 m g/m 1 #^<07*O-7'?§^COV>T 

^{i30^M(0. 2mg/m 1 ) &tf22 5 txM 
( 1 . 5m g/m 1 ) t U:. #«ffl»»fe[IIJRS<lfcr 
D-7'^i!^-r©^^^StlW^^^il^7 , n- 
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[0104] (3) 

Kt^.-Kyr-f y^UvAV^'x >y hT'J v?-m 

•y-K0**li:»ir|5|«T*->fc. *fc«£2 2 5juM<*) 
C0105] ^»J4 

(A'7;Wi/*x «y bTQ**jW£l£rn-7fc$*..&»S 
( 1 ) SifcrD- 

Tr-y (J2» r A j tMim) *»4>*SSXJS1 Ome 
r ,oligoA(40-60mer;77 
^v-TttS) > poly (dA) (3 00-40 0m 
e r ; 7 r/l^vTttS!) £ ZtlJftlT E?§?gT#S? L 
t^M^lmg/m 1 fc^iidlWU 
54iirn-7'M5:EtL^. =3r*5 1 Ome r^Jg 
SitfiJ (Hfl** : 6 ) l^TOIOT&l.. 
i£5'J#^ : 6 
5 ' AAAAAAAAAA 3 ' 

(2) A'7*^vx -y h7-';y^-tCj:^DNA^C7)tt 
«5t ( I ) T'*$*ll> 7-^1^7/1^-^ : 

r-fef-^y-^EH ; jnsf7r-f y^5^) iwt% 
Lfe#«ogatrD-7*»a[*«»«K*^o . img 

[0106] H»J 3 i: h 'J -y L fc# 

*^R7n-7*S*7;l'$^fcttiB3-&, 

t< yymtesmzxmit:. %<?)&$mm%\ o 

me r&tf4 0-60me r tf»ft»7o-7fc:Wl,T 
-77 W tfn^tlfz. &?z3 0 0~~4 OOierWi 



-I t tZjBH-rS»«MJ5«|fi@«b&«i A7>y'i y h 
^■y H*^cOtt{K^|6H±A^F^iE5it^->^^i:# 

[0107] mz&«<Dim7'a-7'®mm^xtt& 
SHPLctML, maw\mmtcr>VLmizx^xm. 

?f ffitt 1 M h U x?vW7 5 y7-fer- h££t? 7-7 0 
%T*Y-YV)V®&mAz£*)'fi'>tz. *(DmMk. ® 

nzixrzt^LbtihmtcVKhmmmmztv?. x 

-7Xffl$P°n-7te'*7)l> i Jx y hmxwatltilzX^X 
&i*7o-7<7)5&lS:fiife0«3 i: HaMcLTfrofctl 

[oio8] mmm5 

f-^yA-^fclO*. 9 -BfcMffi (2 5'C) ft 
BLfcJaWiSIJSfll tmtzLX7v-7TU>( m 
itU ^^7a-/7M SrA^yy^-fe'-xa y 
RlB»C*Lfc. -etf>*£ft9 04h &t*-lftRiS$-£fcr 
n-77W fcowtte, ^THifeWll TW^fufern 
-77 W *W3fcK3fc£fc HSJKOSBISI**-**. 

n-7*s^^^--/ws t <m&wm* 3 0 *-C«ff» 

TLTV^yamaHc&ofc. -UKfcmmn 0-ft 

(orv-yruj imtm 1 mtuz&Kx . 7 o%s 
[01 09] mmme 

(y\'7/U>-*x -y h7'J y^$rfflV^PNA7o-771/ 

(D±B*itWlO(l)llV(2) t^<|5l«{;L 
T 7 n-7T 1/ ffl^ffijt&a^ S6 X«2rfflS 
Lfc. 

[0 110] (2) 7D-7PNAO^ 

TieiE?iJ#^7Sy r 8<y)i§SE^J^^7S7oT-f y^ 
S(PNA) (B*^--t:7r^7(tt)ttM) ^fflS 
U^. ^OPNA(iN*S (DNA05' *JgfcW3> 

Cyxf^i ysa ( c y s tuts) *<is^$^ 
mtixKimi l zi-*-)\smmxztix^&. tarn 

W&} 8 <D P N A7a - 7ttBW#f - 7 <7) P NA7n- 



: 7 

» Cys-NH(CH 2 ) 2 -0- (CH 2 ) 2 -0-CH 2 CONH-ACTGGCOGTCGTTTTACA c 
ie^I## : 8 

» Cys-NH(CH 2 ) 2 -0-(CH 2 ) 2 -0-CH 2 CONH-ACTGGCCGTTGTTTTACA c 
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(3) B JT'J y^—liZXh PN A7*n— yCDttiij. 

_tie&*<7)PNArD-7S: 1 OOu 1 <7)0. lwt% 

U K^X'fV-tVyi . 5wt%, Sf7. 5wt 
%. ttW)o-)V7 . 5wt%, %.V±U-f&l£ 
( I ) X'^iXh7^^y7)Vzi-)V m&Zx : 7* 
fl/7-MH ; )\\m7T4 y>T^)V (ft) mk) 1 
wt%£-£07i«£±IEPNAc9h U 7y^n»||» 

mzfyix. PNAro-r<o*»aa*«8juMi:^4 

J: d CPS Lfc . d O^ftOflffiSgTlfi 3 0 ~~ 5 0 d y 
n/cmMtfe'). £fcfiiJBBil~5cpstf>lf 

[0 111] <r<0PNA7o-7?g$#*£. Htt092 
*) ( 3 ) fcK«Lfc«>fcB«lcLT±E < 1 > 

[0112] frtjjjEry y 7<t> i ntasiiff*fc o^p 

NA7n-7»?>ttajft(±ift2 4p 1 Ti&ofc. 

[0113] (4 ) 7w*y7m& 

1M NaC l/5 0mM'jy|g3g«g (pH7. 0) 
[0114] < 5 ) 'vf 7*y *W Hf-a" 3 yRJC 

se?ij#^ 7 p n a t wttmtwm tt-?h-*m 

DNAJDNAI IMlt'M L , 5' «Cn-^ 

Hft-*IDN A J 1 OmM'J ( P H 7 . 

0) (C»R»K5nMfcfcSJ:3fc8IBL (?M*lm 
1 ) , Z<7)DNAmMWZ±.sH4) X'Wz7u-y*y 
7«U:PNA7'n-y7W£?fif U MS (25 
•C) T'l 2Vm/^7Vy4*£-i/9>Rm£ft*ytz. 
ZMk. OmM'jyiW ( P H 

7.0) IW LTPN Aro-y ; vf 7 U 7M 
XL**»ofc-#«D N A£ffiV«U: . fcWfcro- 
7*7 W b<0^3fcft£. B&jBtfrgg (i$«& 

ARGUS 5 0 ;&t&*h-77 (1*) tt£l) * 
ML, o-7'$yBC>g-tl>7-f/U7 — fe-/hSriS* 

[0115] < 6 ) 

f@Wfc-#« D N A >y f-Tfc « 8*IJ#^ 7<7)P 

NA7*D-7-t1i24 0 0Oa*»"C*ofc^)fc«Lt 

i igs 5 -y j-mm^t&mm^ sco p n a to 

-7T'li#¥#C91 10 0t*ofc. IXtO-Ifc^P 
N A7 M ±Tl££ffllftt?)-*g(D N AfcfcgWfcU* 
fc-thZbtfX-tiz. 



[0116] i&\4 7'J 7"-f -fe'-y 3 yf£?>. &7* 
■y h*^fBELT^I>»7)7*o-77W £S)HR 

s*£t (-ay (») as) fcfflwtwjsu:. 

s^lSSWt*^* Ta-77 W T'ii, 
a) #*<?)7;Ky h^SIWC&oT. 

2 0 0 u m<Dmm?UZ$>& Z b , 
b ) BH£t i y h fc <7MlZ\t ^#}5 0v m(DX^- 

zb. 

[0 117] Z<DZbli7v-7'7\s4±T*4 7Vy 
[0118] 55t^W 7*U 94 -fe'-y 3 >RJCB*. &tf 

**>&<7>*£jStf>--*atD n A^Befetfflir vsarafcta 

*pfcfi{frt h U ?A^#rattc&Siri>^#&< . 7o 

[0119] SrfcPN A7u-7<977tf-y hgtflUSW 
1 Tl#fc7*n-77 U >f <?>XX y h <t 0 # V ^Siti 
BH4»*^V^\ #36i»f 4>tiP N A7°n-7{iDNA 
7n-7i: ib© tr ^FsWStt* 1 ** fc <o»a*f»r 
0 , P^*^tt^^#«co^ y 7 y'a -y hmtitttito 

[0 1 20] HS6^97 

(2«X;j?*i/»£3iAUcTn-77Wffi77 -y 
7 V h U 77#^77S^PM^-ec0l¥fif) 

( 1 ) £iiSE3&&»£>*4#5*aS« ( 5 0mmX5 0m 
m) 2wt%yj<^l:^hy r >AyK^^fflV^M^ 
aaftH,. <Xv^'UV^yy^^ff=3:-7T^ffi5r?f# 
ftLfe. x^^Str^Uci^^yfli^J (r-/y 
yHdryrobvi-hy^ h^yv-^y) ^^tfv^y^ 

7 7'y y7^J (»& : K BM4 0 3 ; fUS-ft^xmS 
^*U?) ^lwt%#^-T§5 0wt%^77-;Uyk 

8«£2fiTe 3 «I8»h# l , ±iey 5 y-fb^tj^co^ 

MC7fyn-7--C«t. 1 0 0*CT'5^-|SJPM. 

(2) *fc^-^y7*5-y^i*#t*DEEP-UV 
K /7 7^7 h 'J 7Xffl^*'Il/y'X h ) m 
n D p^ : B K - 7 3 9 P ; frB«Hk^*^ttS) 5:7 1" 
y3-?X'ffitt&?)mmW5u mbt£%£o tzMfiL. 

z<7)mg.z*v y-tu— hx-8 ox:x'5^mtmLxm 

DEEP-UV»30IS^^r lcmXl 
i?\ 0 0/zm. At/^x/l^Mgtt**! 0 0//mX 1 0 0 
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m<?Mimx\ zv>m®mzm^xm&L. mzm* 
ximixm&m^miitz. mzzt-ynzmm 
zm^xmmz$tfmL, to®? u-y^-yypx-i 
8 o°ct-3 oMteLT yy'x m%. 
ioiE^iT^x;i/*>'2 5 o offlgea§ii. mm**** 
#7? y ? xx'mmztifzmfczntz. 

-7x;KD#ffte5 0 h'a 'J 7 WKp!) mmtl 

h . c <m Ax? jvfihv? xmrn^znt h m 

fcSttfcli 3 5' k Wti*tfr~>t:. 

[0121] (3 ) i ouM<ou-y*>B&mm*rt 
y^Jx. v hr y y?- (ftifrg : b j c 6 2 o : 
;y (tt) tt»> am y**y*fcas*u friend 

1 tMV^Wy'i y U yfWffrS/x. -y h-N 

•y Kfcsartfc. -e l-c_le ( i > < 2 > x-mni 
tmmTvyfizmi. H8Wi*t, 
?-y (tAfcotjs) to-^5yB*jsa^ea&L 

fc . 3r*5 1 ? x 9 <7)«&*2i& 5 0pltftl. 

ifci<7)ry>^(ottajfia^>fiiffi«±2. sjam-c 

y ? ? y ? izftm l . ±IS7° y -y 

x^fcRSt £ »'Jo^ x LtZo c\c\ X'u-y 5 
yB&t/rs 1 Tc$fflv^{±*»ttf*o-f y 

?y'x «y h's-y K^^Btffl^^fctf^iSii:. X 
S5fcOffl£fc X -? T 9 x /Myites *lfc&ttc7):K®K> 

3 y ? 5 3 y £5HgT# . 
[0 12 2] (4)MWi(-ny (flc)tt*) fc 
GfitoB?^?- (a-^SyBffl) . Bmayifrfi 
- (7$7F ITCjfl) £H#U ffi*10 0«fcT* 

< x ;H*jfci&-fcfc|& $ tlX v ^ . £ <T>*7 x.)V 

frmz^zm-mvmftitmmzti-f. ?nxay 
?s*-ya yjiis^^n^oTt. 

[0 1 2 3] HJS0IJ8 

( 1 ) nnw7 mm^mizx qyyvfvhvrz 

( 2 ) D N A7°n— 7"i: LT 5 ' *JB*>*RSfcU y& 

y rf-?- ( mmn -.9), mim 9 *>* y * 

■Z-iZtf LX 1 En? 9 Utt v yWTu- 

f (se^j#^ : i o ) H mfwm%9m» i^-iz 
id {£xB*mm&m. hplc^ 



-*iDNAtMM13mpl8-ssDNA 
<7)'?)ls}-7)V'7n--yy*r4 K0-S<0iSSffi?(Itcffl 
JElTfcKW*: 9-1 l^SH 

?ijtyy^-y'^it$^t. 
E?iJ#-t : 9 

NH 2 - (CH 2 ) 6 -O-PO2 -0-TGT AAAACGACGGCCAGT 3 ' 

wsm-. 10 

5' NH 2 -(CH 2 ) 6 -O-P0 2 -O-TGTAAAACCACGGCCAGT 3 ' 

wsm^ : 1 1 

5 ' NH 2 -(CH 2 ) 6 -O-PO 2 -0-TGTATAACCACGCCCAGT 3 ' 
( 3 ) UeiI?'J#-Sf-9~ 1 1 <0D N ATD-nctt LT 
^ffl*IW*-*iaDNA^J$Lfc. StNaC 1 
5 0mMOiRBrC*tfTEgFaE (pH8) *DNA 
7°n-7W-*MDNA^fi*liijK* i l 0 0//Mi:^ 
Sid tc»)B L. D N ATn— 7*}£j8E&y— N A 

mmzmmtiz. zixDNAru-yt-stsmmio 

0m 1 ^LT#^<0DNA7-a-7"^ffi?IW ; 5r-*«( 

^^9 0*C*>£>2 5'CST'lt^Wl32B#ra* i ttT^ 
St. ^■^c7)DNATn-7'i:^-^c7)— ^il^Mfc^^ 
-Y7-y-y F*#J*3-£fc. iJCfc±IEi»"J#^ : 9-1 1 
(0#DNA7D-7'fl);W7'iJ -y H**tf»«*, 
-feyy7. 5wt%, Sf7. 5wt%. f^yyj3 
-;l^7. 5wt%, StftulEHRsS ( I ) t'^^fLST 
-fe^-yyTyWrJ-;!- (^ p D n ^, : T-fef-yy-;WEH ; )l\ 

PBSELfe. #«tf5DNA7"D-^W7iJ >y H^-^tf 
CtL^<7)?S#:coaaD3S^{iMili> 3 0-5 Odyne/ 
cm<D«Hrttft»), ifcMtl-5cps (EMfii 

[0124] rA'/il-yi -y h7° U V9- (1$A« : 

b j c 6 2 0 ; Jf-^yy (ft) ttK) ffl^fyiy^y^?- 
y 7 KJB«**«L, 9dlH 1 ■CfflvvfcW/l^x -y b 

r y y^co^>y nz^muz. ttzia (dsx/ 
( 2 ) x-ft&LtzBMm?xmm*iv y l. ^-ns 

?lJ#-v90DNArn-7'OA-f 7*y >y H**tf»»* 
l?iJ@0^x;U 1 3 1 ) fctt»Lfc. ^E5iJ 

##1 0c7)DNArn-7WW 7*'J -y h'£-£tf?M£ 

±ie 1 ?'J a <o»> x ;pfcBisrf s 2Hbi«>iA' (@6<o 

133) IZffl&l. mzmm^rl lWNATn-/ 

WW/'J -y Hfc*tr»«*JbE2Ma<0«>x^WW(f 
■fZ>3n%<n*7x)V (H6^1 3 5) fcffittUfc. =5rt> 
1 OO^x^SLtfliKOA^ yy -y K»»*4EIia: 

ajtr»i oop cicofttiioco^x/uco 
m^»2fgfc*636«. asMaf^^x/^tffisiLfcfc 

C/>, «^$n^^7-y <y KJKKtt^x/KOBBPa** 
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[0 12 5] mzgMZ25°C, l^Jgl 0 0%cOfiSM 

w 

[0 12 6] (4)<XtC««5r8 0-C^»foK-C10^ia 

gsUv: . K^x-mm i y-^r $ ymmx-m 

i&TX' 1 U #>7 x /H**a*RJ60x#* 

[0 1 2 7] ±ie (4) <^l£fty;:ioT^x;M*i<7)DN 
Arn-7fc^L£frr>fcx;tf^gtt6I^LT*» 

[0 128] (5) JJCfcNaC 1 2r5 0mM<0«KT* 
tfTE«RR ( P H 8 ) tCS?iJ#^-9<7)D N A7o-7'C 
itt*^*B»tt^-2WiD N A£ffeRjftB&& J IOjuM 
i: & h X o mm I . i OfciSfcJfcJe ( 4 ) >7 x 

Mcx^ya^AUcro-T^w ami. 8 

0 X:#> 2 5 °C * T 2 «*|fflWC ftfi U vf 7" V 9 A *£ 
-^gyKSSrff'Sr-o^. <rCT*l OmMW 

a c i i^tsTEmmm (phs) t«£ 2 o#rj& 

[0129] ( 6 ) a C 1 £ 5 0 mM<0«9rC-£ 

trTEJS?K(pH8. 0) tz, Zjm&mzlyj-f] 
V-VLXWyX'm&mh, 2-*j-)V-A, 6- 
h'X (4-N, N-y7W7S/7i-;H fyy<7 
J»7A*?-iY (&.T r P2j fcBg) £*co»«#l 0 

h 7° y y ?ffl?H v??y? LXIMH v**Jx 
v h7V yfiww KfcKOftftfc. ifcJJE ( 5 ) tc 

rvw 7y^4*'-y 3 y£ff&o£StK£±iery y 

?£-fe>y hU #^W7x;HcMLTP2^M5rl 0 0 
p l -?ottttU:«>fc, ^£R6jM-*fctf>fc:fflKl o 

fc«flfLfc£*il£S<OS*il (ffiq D n£ : IMT2;^ 

y y>t*#*8**i», fg* : i o 00. ^gsiftfit 

ffl07 4)V?~* (®mmy 4)V?-4 5 5 nm 
H595nm (ji®) . $7-6 2 0 

nm. mfflfWT-? 4 lV?-6 1 0 nmH7 2 5 
nm-(ita) ) CICCD^? (i&fq£ : C 

24 0 0-87 ; mft*h-?Xim) tA *- : J?u 
: ARGUS 5 0 ; h-?Xtt 
8) *««U S3K£fiJfc£*Lfc. =5r*sSI»xy7Ji 
2 5//mX2 5jLim, >f>'f/l/-yayx64, AR 



G U S 5 0 Wffll'KMSmg.lSig. Lfc. 
[0130] *<0t££, ffiflfiFf- 1 1 C7)D NA7D-7 

12 0 0-150 o<o»3t!l*5*WKS*ut. - 
#K#I#* 9 COD N A 7D-75r^$tft >7 3.Ms>h 

a, 98oo~io3oo«o$mB&& s f883*u *fc 
Kfl#f 1 ocoDNAro-y^^^^^x^A^ 
350 0-3 9 o otmtmmmmztuz. miz 
zmzTEmmzm^x 3 5-c-ei o^-s^tT 

S«a3eSM6*aiStfci:C5. Kfl#tl OWDNA 

[0131] £*i&ojsjra>&. *«tWfc«*ro- 

TTMifflOi^tT, #<7x;Kcfev^ryW7y^ 
[0 132] HMM9 

( HlfiW 8 orr n-7'7 W «7 x )V^<r)Wm®m<r> 

( i ) $mm8tm®izixmm^9^i iodna 

[0 133] ( 2) ie^lj#-t9~l l(0DNA7 ,, O-7' 

izM ix^mnm 3 asico-*^ d n a l 

it. NaC 1 Sr5 0mM<oaWrC*ttTE»aE (pH 
8 ) £±tfi 3 a^cO-*g!D NAH« rtto&tf 1 0 0 

xtMh^s x oizmmiti. ATVi^'x-y hryy^- 
(iSp a n ^: BJC6 2 0 :^yy (tt)ttM)ffl-fy 
y^yy2r3fflffl«L, #^c7)-f yy^yy{;±IBc7)3 
8<o-3|E«DNAj8»i5t«t. Tfflv^-cr 

( 1 ) Tffl* LfcfflR fcr'J^ttyM, i»iJ»# 
9-1 lcODNAro-yj&^LtV^^x^t^L 
t #«^kffl«KFSr-*«D N A * *tf»»Sr 1 oct)^ 
x;Kzo# 1 0 0 p 1 -^oflttfrLfc. ic7)S#*T#»7x 

>r o«->7 x MzmmzKm^i^mmmm^m 
x-Zhztmfr^t:. 

[0134] ( 3 ) mzmmm8 1 mmz lx^^v 
wm&bm.\,zLxP2mm&*7±MzmiL. 

3t*WK-f iifc-C^W 7 r 'J 7 Y<r>ffl&Z'tt~>fz. % 
Olj*. ^W7x;P*»^98 0 0~l 0300« 

c7)#-7 x^(cfllS9(cfUGWI»1fttt t . #>7 x/H^tiV » 
T7°n-7fcSlE%«?:»5$-tt. ZlXRtf&mZm 

[oi 35] mmi o 

( HSi^ 7 cogJSW x ;H»ii* WI ) 



(25) 
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( 1 ) mMM7tmmizLT77 y7-?hV-y7X;*? 
[0 136] (2) Z<r)W&<T)7y~y9-?YVy9Xft 
Z<?)&f£X'7y y HJ v?zmBV>7ktzjtt+bim 

m-hffl&pm22- x'h-oxmmixi&tcry y? 
■rhu tzttmLWxjumvttitimixMti*? 

coi37] (3) mzm&m7kmmizLxu-y$ 

W7$/F lTC<r)7k®®*m^X i yxJl>'\<?> 

« <?>imm$mz -> x /H^-ciaa* jest * c t * < ? 

x;H^{=%-tCft^$iiTUjt 0 rn-/7M 

Jii*4 *fl70!£$ fifciMfcfW)* < T i «fc < , tf 
•>x;ngffl{c+^t^f y^->'i ■/ Mttaivg£4T#H£>-£ 

^*x -y bTn-bXZm^xm&X'ZtzZbWM* 

n1z. 

[0 1 3 8]gtttWl 1 

( BM^S«(7) : g.'>x;UtCTD-7HSffl'gtgS»A 
( 1 ) fc mStdz LT 77 -y ? V h -y ?X Zffi 

ttzmmmttz. 

[0 13 9] (2) r^ymm^Uz^yyit^ 
(N-/3- (rs/xf-^) -r-rs yro^i/hy 
^K^y) Z%ts i syy*'yTVy/mm& 

£ : K BM6 0 3 ; llftfl«^) Hwt 
10wt%W -/MdS»*MfflTT 3 B$ 

BHWPL. .LIES' 5 yit&to*<v* b * S^£itl*#jS? 

L£. -?V^<0II^A7/Py'x7 (ffi 
A£: B JC6 2 0 ; (1*) #§!) my?* 

yfizymi. mm 1 t'Ev^atvi^x -y >j y 
?<?>^y wz&muz. ifc±ie ( i ) -ass titans 
try y^(c-b-y hu >>x;wc«lt^ h^as^'Jo 
*4J-»$ii^^5 Wk^BjSrt-tf^^y^ yr»j yym 

®mmm\&mm<,zLxmiLtz. z<r>w®L*25 
•c, mil oo%(?mwiWmwz3 o^mu^, 
mtx'im, ttvwkL. %<m\ oo*cT-3o#f§i 



[0 140] (3) dtlZXfi/J 5>->-4- (7W 

t % D M s o j^£ftj|jK£# 5wt%fc44«tdte» 
HU i^>»»«r±IB (2) mmzLX4y?i?x>y 
t7V y?X'&*7xMZ 1 0 0 P 1 -?o$&L, owe 

3 ox:, s& i o o&«>®Bgsiifcai«£ 2^mm. 
itz. mzmfomftx-mi. xh-y^m^x^ 
x>u<ommz-?i>4 5 m^mxuz. 

[0 14 1] (4) DNA7*n-7*fcl/C5' *Sgtf>* 

tt£ Lfc 1 8*«s^^ U ^"7- (ie?ij#-t : 1 2 ) . S 
1 2<D:t D rf-e-Kft LT 1 If ? l^f- F# 

$x7 7f<oro-7 (aam- : 1 3) , mmnm 

m 2<r)*Vd~?-i t zftlX2m<r)?9V*1-Ytfz.x 
?7M7D-/ (WSW% : 1 4 ) (£T B*g$tf* 

: 1 2-1 4^S^iJt U yy-- i Jcomm^ 

?. 

Sffltt : 1 2 

5 ' HS-(CH 2 ) 6 -0-P0 2 -0-TGTAAMCGACGGCCAGT3' 

mm*? : 1 3 

5 ' HS- (CH 2 ) 6 -0-P0 2 HD-TGTAAAACCACGGCCAGT 3 ' 
ffi?'J#-t: 14 

5 ' HS- (CH 2 ) 6 -0-P0 2 -0-TGTAT AACCACGCCCAGT 3 ' 

( 5 ) i omMcoi/ ywmmzim&m^ 12-1 

4 <7):g.*<9D n Arn-7*Sr«HiiS*n 0 u M t 

J: 9 #«<7)DNA7"n-7*?l?g$-±feil 
»W8i:R«fc:LT±iE (3) "ff^jSLfeSSO^x^ 

$ix^DNA7-n-7*Mi, «>x/l^)RIP»*»4>*9 
±^T#ftLTV^|, »KttcO v bV?Zlz£-?X*7 
xjisfHlzkt-oXh*) . ^oxay^u-yaytiS 
*5<i=5r*»ofe. Ccoa«^3 0°C, SKI 0 0%^)M 

M&fr&VV #^ODNA7*D-7'<7)f-^-^S$:#»7 

[0142] ( 6 ) ffifl#f - 12WDN A7*D-7*^ 
LT^fflffiW^-*S[DNA^^L, NaC1^5 
OmM<0»JgrC*tfTEJffiB[t. ^C0-*^DNA^fi 

i omm t^ixo mm Uz. z <D®miz± 
ib ( 5 ) x-wzDNATv-msmmmmi. so 
2 5xztx-2 «Ha*»»tr Bii l . / w r y r a -fe*- 

v-3y^ff=5r^!t. »:(CNaC 1 £ 1 OmMeDiHgT'^ 

tfTE^ (pH8> zm^x2o°cx'20'frmmm£ 
mwLtz<oh. xvymmwmmnffibw&m; 

Ltz. 

[0 14 3] (7) Vvf:T!JyFfc4y*-#U-hL 
C 1 *«K5 0mM-C*trTE*»fc. 1 0 



(26) 
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uMb%l&olzm&Ltz (pH8) . z<?>im£±Ml 
(2) tmmzLXJ Vfis^-y YTVV9*m^X±. 

IE ( 6 ) crwm£'n%iK&M<v&'7 x;Wc. ioop 
l^o{*&U j£M0l8i|5]«£LT1g5fc£Sig5EAL 

£ (Bl@7-f;P^-$r^ffl) . ^fcArgus50<0 

fi-fiil^^NiHS6plJ8 |5|— T'fcl. . 
[0 144] -eo&ll. iB?lJ#^14c7)DNA7'o-7 r 

«c7>, i8oo~2oo Q<nmm&ftm^titz. - 

*ae?lJ#^ 1 2 O D N A 7" O -7'£i&-£ £ •> x A* 
£>{;L 7 5 00-80 0 0<Om«S#iig?£ft. tfc 

ti, 3 10 0-330 0O^5fijg^'fflm$^. St 
@ffl£TE$»?££JB<,vt3 5'C-C'l 0^a#LTS 
Jg&3fc3££2«L*:fc.r^ iB?']#-tl 3<7)DNA7- 
n-Z^^-ti-jt^x^^N'/ ? /7-)y K 1 P] 

[0145] C*l£>Ogi3IA>£> s ^Mtffiirn- 

A -t£-y 3 yKJB£'€%o Z b , JgfcKfll#-t9 

[O146]HJS01J12 

( 1 ) mm 1 1 1 mm£ ixmm-% 1 2- 1 a 

[0147] ( 2 ) iE?'J#-f-l 2—1 4<7)DNA7°n— 
7tC*f tT^fflffiW^T 3 S^IO-*^ DNA^ML 
tz. N a C 1 £ 5 0 mM<0i(iarr#trT E* JS(C±fE3 
iB^-#MDNA£#*<Dif^#l OjuMfcJSrsaift: 
JSWLfc. ^*5#^^-*MDNA^^)pH(28t'«> 
*7A,i?x. v h7V (m§h%, : B JC 6 2 

o <»> an) mvttvi^'swm. 

U &*c^y??y?£±fScD3ffi<^-#$|DNA)§ 

co^y HfciatLfc. *fc±E ( i ) -cfflSLfcasacfc 

/'jy^C-fe-y hU SH^J#-^1 2— 1 4c7)DNA7'n 
-y^ite^LTV^S^x/HcMLT^^^ffifflW^- 
*iD NAJttfSiS* loWx;W:*3§ l 0 0p l 

«f»sn-f , * £7-0-7*7 w *>**x jwcwwc 

[oi4 8] (3) wzmrni itmwizhx&vx 

MctJWC'vf 7*y ?A -tf-^a y&J55£fr&irfrft 
ft, lfcP3^:LTYOYO-l**fc#*x 

/wc«» u m&m&h z. t -cvw 7 y y Kw»ai 

0 0 0 fl^oab&WBSteflfc. CKO^ fc*^@ffl7* 
o-7 f 7W<9#^x/H::«fc£^f?£fft&U # 



Kjewtssft £8arc %hzt t>mtzz tifz . 
[0149] mmm i 3 

( B MJBj££K£x** vS#AfflcD?i $tc«3I lt 7 
x;H3x^vS5r^AtfcS«^fflv^rn-7'7^ 

a) mMm7<o (2) <7)imizft->x77-v7-?hv 
■yfMmmmuz. 

[0150] ( 2 > mmM7<7) ( i > ^aacftoT. 
roevi^y^h^ys^y) ^tfy^y^yryy 

( ^p°p^ : KBM4 0 3 ; ffi8^imfc££&. 

m ) co i w t stM?stt" i mmnn Lx.m^ 

xzmmwzm < 1 > -c-fflst^iiffls-MiaTT3 
o3Maa»t. twrnkx-mmmi. mm* 
ffix-fczmzi. i2ox:t5«-ibk-^l. >>x;ws 

)*tri.SSil!^{i9 5 0 fc«ft£<vv|BB-c?r9. 
x7l-E^c7)7Kt^ttl,«M^«3 3 0 fcatfl^VvRJB 

-cftofc. zvmizBMBfmowmzi'yyjj'yrv 

~>ScD#A{i:nrigT'$)l». 

[0151] (3) ±IBHiSCT80 (3) (4) iZ 

imuzjrmizmix . wm^-. 9~i i^dnat 

[0152] ( 4 ) gejiJ#-t 9 fc*f LTfflftiW^JSSffi 

S-*0(D NA^DNA SW)&fmX-&&L I . 
5' *3SH^-9-7-;l/T 5 y U LTr h 7 

^ f-^n-^ 5 y LfcSifrft-*«[D NA^tl 
fc. i«KM-*«DNAjNaC 1 Sr5 0mMc7)lg 

uecAtfTE»« (ph8) tfk»auej&<2juMi:*4 
idtJSJBLfc. io»»tc±is (3) t1#/iDNAr 

a-7**&£3&K$:«»U 80^*^2 5'C^T2B#^ 

wtTK lt A-f y y -tf- y 3 yRjc^ff 

Jt. ^C0a7*O-7*rW^Srl OmM NaCl/TE 
il«?g(pH8) &fflV^-C2 9rT'2 0^^LTT 
o-7^tK i: A-f 7 "J ^ X Lft*>ofc-*ID N A £ 
ftv^Ufe. ^=Hilt^l8i:|5l«tLr#7x;U*^cD 

[0 153] (5) ISA 

rak-*^ DNAb 7 1-x-h t mm^r 9 COD 

N A7 , n-7*^IS^$*t , >x^*»<3tt8 5 0 0-9 4 

0 0 <rm%&tmZ2 tLfz . 4 5WI»9 1 0 COD N A 
7°o-7£^$-y:7t^x;^4>Ji2 8 0 0-3400 
©afcftWffiKSii* ^E?iJ#^ 1 1 COD N Aro-7* 
^«fxW^lil200-l 5 0 0gJgcO^ 

1 0mMNaCI/TEifl(pH8) fcfflVYCKK 
3 5'CT'l O^a^L^fc-^. mWmi OcDDN 
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«<^ji«^«ia5 ^fig-c* § - k mipi . 

[0 154] 

y h8tS£fflv*4£ i: fc J: otifflltrn-y 

R-oVtJJ hxtf y ^££t;$-t^:l>.r^ ; 5:l- 
£;^•yT4y^-rl>.r^:# i T'#l>. 43tC<?5*ft*ffl 
i^ukCiotyo-rx-ify h££v^3ttft(c« J=L 

[0155] mz*mtz£tii£'j?m.<otiifofrt>x'i>m 

ikT^yr/u+fctiWlWj&tfiRtri^^J: die 
zmmztT* v7)v*<nmm'&(»w&k x dies 
[oi56] yu-yruj <nm 

x *)~mmn%nttHmz%~>fz. 

[0 157] 

mmm) ww* i 

E^J^)^$ : 1 8 

mmm : mm 
mm ■. -*« 

m<m® ■. 5 ' 

ACTGGCCGTCGTTTTACA 

mm^ : 2 

KWtf>*3 : 1 8 
ffl^R : -*« 

wwwn ■. momm mdna 

ACTGGCCGTTGTTTTACA 

ew## : 3 
W&in&Z : 1 8 

mm mm 
mm : -*n 



Bnaaahftasnt mdna 

ACTGGCCGCJJTTTTACA 
ffiflSf- : 4 
EJ«0>£$ : 1 8 

a^R : -*« 

iema^ : ft!!<0^K MDNA 

ACTGGC ATCTTG TTTACA 

K*l#^: 5 
H?"J?)j|£ : 1 2 

&n<m : 

: -MM 
h^n^*- : EMtf 
i£?lJO^i : fB!<7)^ MDNA 

GCCTGATCAGGC 
: 6 

Efl<0£$ : 1 0 
Mm**- : 

19^>HH : fl^ttK MDNA 

Stf'J 

AAAAAAAAAA 
EMS* : 7 
E?|J^2 : 1 8 

micom : 8» 

«<0» : -*« 

^JOfflB : fl&<0«» MPNA 

mi 

ACTGGCCGTCGTTTTACA 
ffi?l|## : 8 
E?']<D££ : 1 8 

sanon : mm 
mm. : -** 

ehosi : mmm mpna 

ACTGGCCGTTGTTTTACA 
ffi?i]#^ : 9 
@E£lJOil$ : 1 8 

: 
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m<m®-. 5' *mz7$smtf&<& 
mm 

TGTAMACGACGGCCAGT 

mm^r : 1 0 
mncom : 1 8 
mnm ■. m 
mm : -m 

WMnWM. : HsmUSt MDNA 

mm 

TGTAAAACCACGGCCAGT 
KflHW' : 1 1 
8#'J?)£$ : 1 8 

mm : -*« 

Kfltf«B : fflWOSR MDNA 
ffe^tiffg: 5' SfeStTSySsMH^ 



TGTATAACCACGCCCAGT 
E#§-f : 1 2 
K?>J<0£3 : 1 8 

mow ■. mm 
mm ■. -** 

K^aa : mwmm 
mm® : 5 

TGTAAAACGACGGCCAGT 
SE?iJ#-v : 1 3 
mi<7>%% : 1 8 

saiog : mm 
mm : -*« 



flSDNA 



i^DNA 



mm 

TGTAAAACCACGGCCAGT 

mvm^ : 1 4 



«DNA 
5 /HS#1S& 



E5l|0>£$ : 1 8 

mm<m mm 
mm ■. 

m&mm m>tm 
mm® 
mm 

TGTATAACCACGCCCAGT 

[01 ] J<7jUiSxv h^y K£fflwcrn-77W 
[02 ] BlO^^'i -y b^-y KOA- AI5M0 

[04 ] HilS0lj4^V^^'7';l/> ; x>y bi££ioT7 
[05] ( a ) ^fMHfc*** 7U-77 \y A 



( b ) 05 ( a ) <7)B BH8Jrffl0T'J>l»„ 

[06] H»J8(C*3(tl»^^'yT'f y7W«WH 



1 0 1 
103 
104 
1 05 
1 07 
1 09 
111- 
1 1 3 
1 1 5 
1 1 6 



1 1 7 

1 1 9 

1 2 1 

1 23 



A77l/i/'i 7 h^ y K 
1.111-2 MM 



[06] 



□ n 



□ □□□□□□□ 

□ □ □ □ □ n □ □ d □ o 

□ □□□□□□□□□a 1 

□ □□□□□□□□□a 1 



*rl 3 i 

3 3 
^x!3 5 
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[HI] 



[02] 



o 

CM 




[03] 




107 



103 




111-1 



113 116 



117 



[05] 



r 

B 



□□□□□□□□ 
□□□□□□□□ 
□□□□□□□□ 
□□□□□□□□ 
□ □□□□□□□i^fj; 



(A) 



I 2 9 




(a) : mm® 

(b) : 



(B) 



0.2 0.4 0.6 0.6 tO 1.2 

DNA SIS (mg/ml) 



U IS 



[04] 



o 
to 

CNJ 



1.5 



(0) 



(b) 



gJ 0.5 





r r "T '/»»'»' i i 
( i 

) i 

/ i 


1 ' * ' ■ 




» 
i 
i 


i 
i 
i 


i 
i 
t 
i 
i 
i 
i 
i 
> 


— \ ^ 

i 
i 

i 
i 
i 

J 







1 

i 

i 
i 

• 
j 

. . . . i r . . t 


i 
i 

r 

1 
1 

1 

1 
1 

1 

L, ^. . i . i . , 


i . . . . 


..i 



50 100 BO 200 
DNA -ft (bp) 



250 300 



(0) : Sg&ft 
(b) : W&te 
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